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d<spl«y«d  formula  in  axorclM  32  2128178  7 

nf  e n/c 


[ add  a footnote  (tee  p.  v for  atyie)  4ll9t77  8 

\ 

i line  3 after  (1):  book.  book.* 

footnote  for  bottom  of  pafe:  In  fact,  permutationa  are  so  important,  Vaufban  Pratt  baa 
auggeated  calling  them  "perma.”  Aa  aoon  aa  Pratt’a  convention  ia  aaubliahad,  loitbooka  of 
computer  acience  will  be  aomewkat  aborter  (and  perhapa  laaa  oipenaive). 


lines -4, -5(twice), -7, -15, -16  11112176  9 

. . . 

lines  3,  10,  11,  12,  21  11112176  10 

•••  . . . 

exercise  21  line  1 7191176  II 

Faa  Faa 

line  13  2128178  12 

manner  A«<e  matter 


line  6 after  Table  1 8125176  IS 

S*u-yu«n  A^  Saw-yiian 

change  in  Eq.  (17)  IIII2I76  14 

-r  A^  r and  r A/*  -r 
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1^7  E<^  (18) 


7ISil76  /5 


H i 0.  R. 

liMafttr  (19)  11112176  16 

-r  A/*  r 

caption  to  Tablo  2,  roplace  third  iino  by:  91 21176  17 

■M  D.  E.  Barton,  F.  N.  Da*i4,  ainl  M.  Merrinfton,  BUmttiikm  47  (1960^  439-445;  60 
(1963),  169-176. 

lino  -4  lUlipa  18 

^n(fc-l)  ^’n-lX*-!) 

^,*^9  linoa  8,9,10  6/25/76  19 

Kepler,  life.  Johann  Koplor,  1611,  who  waa  muainf  about  the  numbora  ho  aaw 

around  him  [J.  Kepler,  Tkt  Siat-Conttr»6  Sim$fldu  (Oifordi  Clarendon  Proaa,  1966);  p. 

lino  -7  11129177  20 

UBO  aamo  etylo  acript  F in  thia  lino  aa  in  line  -6  (aii  plaeaa) 


llfSm  now  gonoralizod  Eq.  (29)  8125176  21 

(a/(o*.l))*  - 1 - (l/(n.l))(;.,)a  ♦ {l/(n-lXn-2))(».,la*  - • • • • l»*<'')a*/hl  (29) 

(conrart  thia  to  uaual  format  for  diaplayed  oquationa) 


updoto  to  proviout  corroction  numbor  25 


11112176 


22 


8129176  2S 


r«plac«  lin«$  1-3  by  th«  following  now  copy 

Ttia  cMfficiMU  wkidi  appear  in  ihe  laat  formula  are  called  'poMraliaad  Bamoulli 
numkera'i  Seclion  IXIU  eiaminea  ikam  further  in  the  important  apecial  eaao  n ■ 1.  For 
email  k,  wo  kava  (N-k*l)I/(N-l)l,  kut  wkan  kin  tkia  formula  kroaka 

down  ainco  it  roduooa  to  0 timea  oo.  An  analogoua  aituation  holda  for  tko  powor  aorioe 
(a/Ind*#)) ",  wkoro  tko  oooffkiont  of  o^  for  k < n ia  {|{.j^}(R-k-l)l/(N-l)L 


lino  -8 

7lill76 

24 

Faa  A,- 

Faa 

captiorv  lino  2 

7121176 

29 

2.U  -V* 

2.10 

linos 

7121176 

26 

Faa 

Fai 

throo  lino*  oftor  (12) 

6129176 

27 

l««l 

lino  8 

IIH9P8 

28 

mately  2 <V*  mately  (-l)^**/*2 

lino  -6 

11129177 

29 

Analyaia  A crude  analyaia 

lino  -6  ond  Eq.  (22) 

III29I77 

20 
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tMf  lln«5  "129177  31 

ikrM  iwo 

Mfifl  •XWdMS  lll”l”  « 

£.1128  lll>«2  "‘^127  93 

ia  loadaJ.  'V*  tra  iMriW. 

ll.£2(S  lln«l  "‘*f77  34 

Tke  canlMU  A i^rtion  af  Uia  contMU 

£.£2(5  1106  7 "1^177  33 

ia  A/*  ara 

£.£215^  1106-19  "I"I78  36 

Oaarriow  may  aecar  aa  ia  AOO.  Sama  aa  AOO  ka»  wilfc  -V  ia  ylaea  af  V. 

£.£2^  Ii06t -18  through -13  """78  37 

maaa  ikia  yarMrapk  ia  fraat  af  tka  SUB  Jefiailiaa  aa  Um  yraeadiaf  iwa  liaaa 

£.£SSi  1106-12  ^""77  38 

miL  ra^airaa  HUL,  NUh,  CHAR  aack  ra^aira 


£.£S7  box  05 


4II9I77  39 


lin«9  -10,>9,-8 


4119177  40 


CON  ^ CON  (4iiiMi) 

lin*  16  11129177  41 

facilau  faciliuu 

ttyllttic  corrtctiont  6114177  42 

lin«  2:  I.*.  •N'*  •.(. 

line  3:  (X  A/*  (Here  X 

line  S:  eun.  tun) 

line  10:  (K  (Tkia  number  S 

line  22:  ibe  year  A/*  that  iKa  year 

lin«t  19-21  6114177  4i 

An  illuairalien...Sae  alao  ike  kook  A/^  See,  for  aaamyla,  ika  kook 

lin«-ll  6! 14177  44 

F • 7 A/e  F • 9 


li.2S13  lin«  -9  6125176  45 

akoul  1946  A/a  4«rinf  1946  aiU  1947 

lin«  -10  12! 19176  46 

domn  an  item  A,^  an  item  6own 
Mp  tke  alack  Ai<o  iKo  alack  up 

inttrt  n«w  paragraph  aftar  lina  4 4119177  47 

Furikar  aiuJy  of  Alforitkm  C kaa  keen  ma6o  ky  D.  S.  Wiaa  an6  D.  C Walaon,  BIT  16 
(I976\  442-460. 


lin«  4 9121176 

w«  aitrciM  90  JwcrikM  • somewhat  mors  Mtoral  aliarMtivOi  sn4  wo 


48 


£^QD  n«w  •x«rcioe  9121176  49 

30,  [i7]  Suppose  that  queues  are  represented  as  in  (IS),  hut  with  an  empty  queue 
represented  by  F ■ A and  R Mnde/inad.  What  insertion  and  deletion  procedures  should 
replace  (14)  and  (17)f 

i^eSiiiS  •x«rciM  9 lin«  4 31  2177  30 

(iris  'N/*  women 

tin*  8 4119177  5/ 

otherwise.  otherwise,  mahin(  the  latter  node  the  ri(ht  sen  of  NOOE(Q). 

£*S)S1S  n«w  quot«  to  intort  just  bofora  Section  2.3.2  II 16177  52 

Binary  or  dichotomous  systsms,  although  ragulatad  by  a principla, 
ara  among  tha  most  artificial  arrangamants  that  haua  auar  baan 
Invantad. 

—WILLIAM  SWAINSON,  A Traatlsa  on  tha  Geography  and  Classification  of 
Animals,  Sac.  250  (1835) 

line  13  6125176  5 3 

In  all  A/w  Furtharmore  TYPE  (U)  is  sat  appropriately,  dapendinf  on  tr.  In  all 


lino  2 I2II9I76  54 

there  is  a man  new  liein(  haeinf  somebody  now  livinf  has 


llno-l  5127178  55 

with  A/*  than 


7 


tin*  -2 

••  informally  aa 


1116177  56 


line  11 

5/27/78 

57 

-typee  A<w 

-tuplee 

line  18 

11/15/78 

58 

Polya  A<w 

Polya 

step  A2  lines  2-4 

2/28/78 

59 

unmarked,  mark  it,  and  if  •'V*  unmarked:  mark  it  and,  if  (twice) 


ii.SJSQ]  lines  14-15  9121176  60 

[See  tHe  ».  371]  An  elaborate  cyttem  which  doei  this,  and  which  atco  includec  a 

mochanitm  for  yostponinf  operationi  on  reference  counta  in  order  to  achieve  further 
efficiency,  haa  been  deacribed  by  L P.  Deutach  and  D.  C.  Bobrew  in  CflCM  19  (1976), 
S22-S26. 


line  17  11129177  61 

aee  aee  N.  E.  Viaeman  and  J.  0.  Hilea,  Comp.  J.  10  (1968),  338-343, 


line  18  6125/76  62 

For  theac  reacona  the  A contrary  eiampla  appeara  in  eierciae  7|  the  point  ia  that 

neither  method  clearly  dominatea  tha  other,  hence  the  aimple 


line  11  1116/77  63 

•acA  wif  A • r^ni0m  lik0iy  !•  k0  ih0  imvi  tfiitf 


I 
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i 
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III6I77  64 


new  peragraph  aftar  line  6 IH6I77  64 

Our  aMumplion  that  each  Jelelien  appliea  to  a random  reaerved  block  will  be  valid  if 
the  lifetime  of  a block  it  an  eiponentially-dittributed  random  variable.  On  the  other  hand, 
if  all  blockt  have  roufhly  the  aame  lifetime,  thit  ataumption  ia  falae;  John  E.  Shore  haa 
pointed  out  that  type  A blocka  tend  to  be  'older*  than  type  C blockt  when  allocationa  and 
deletiona  tend  to  have  a tomewhat  firat-in-firat-out  character,  tinea  a tequenee  of  adjacent 
reaerved  blocka  tenda  to  be  in  order  from  younfeat  to  oldeat  and  aince  the  moat  recently 
allocated  block  ia  almoet  never  type  A.  Thit  tenda  to  produce  a amaller  number  of 
available  blocka,  fivinf  even  better  performance  than  the  fifty>percent  rule  would  predict. 
[Cf.  CACM  £0  (1977),  811-920.] 


line  -9 

areaa  arena  of  tha  tame  aiia 

line  7 

. ^ I John  E.  Shore,  CACM  18  (1976),  433-440. 

yet  enother  addition  after  line  7 

. I Norman  R.  Nielten,  CACM  £0  (1977),  864-873. 


UnSQSSQ  exerciae  28 

line  2:  5;  for  S.  For 

line  4:  " The  eiecution  time  ia  lu.' 


11115178  6 5 


1116177  66 


2128178  67 


4119177  68 


line  8 


6125176  69 


V-1.]  V-l;  and  tee  eapecially  alto  the  work  of  Konrad  Zuae,  Ueriehtt  der 

CeaoffieAa/l  /tir  AfalA.  and  Oolenv.  63  (Bonn,  1972),  written  in  1945.  Zuto  waa  the  firct 
to  develop  nontrivial  alforithma  that  worked  with  litU  of  dynamically  varying  lenftha.] 


line  -7 

ia  diviaible  ia  not  diviaible 


12119176  70 
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6l2il76 


71 


lincc  -'Z  thru  -13:  The  A-1  ».  code;  *V*  The  machine  language  for  Mveral  early 
computers  used  a three-address  code  to  represent  the  computation  of  arithmetic 
expressions; 

lines  -11  and  -10:  the  A-1  compiler  language  an  extended  three-address  code 


fi.SQrSC!)  line  2 312177  72 

The  latter  Weisenbaum’s 

several  changes  12119176  73 

line  1:  . , 

line  4:  older  other 

new  paragraph  to  be  inserted  after  line  4: 

A Tclaltil  model  of  computation  was  proposed  by  A.  N.  Kolmogorov  as  early  as  19S2. 
His  machine  essentially  operates  on  graphs  Ct  having  a specially  designated  starting  vertex 
tiQ.  The  action  at  each  step  depends  only  on  the  subgraph  C 'consisting  of  all  vertices  at 

distance  < n from  Vq  in  G,  replacing  C'  in  C by  another  graph  C"*  /(O'),  where  C 
includes  vq  and  the  vertices  v at  distance  exactly  n from  ti(p  and  possibly  other  vertices; 

the  remainder  of  graph  C is  left  unaltered,  its  components  are  attached  to  the  vertices  v at 
distance  n as  before.  Here  n is  a fixed  number  specified  in  advance  for  any  particular 
algorithm,  but  it  can  be  arbitrarily  large.  A symbol  from  a fin>'3  alphabet  is  attached  to 
each  vertex,  and  restrictions  are  made  so  that  no  two  vertices  with  the  same  symbol  can  be 
adjacent  to  a common  vertex.  (See  A.  N.  Kolmogorov,  Utptkhi  Mat.  Nattk  S,4  (1953),  115- 
176;  Kolmogorov  and  Uspenskif,  Uspekhi  Mai-  Naak  13,4  (1958),  3-28,  /Inter,  Math,  Soc, 
Trantlationt,  series  2,  29  (1963),  217-245.)  Such  graph  machines  can  easily  simulate  the 
linking  automata  defined  above,  taking  one  graph  step  per  linking  step;  conversely,  linking 
automata  can  simulate  graph  machines,  taking  at  most  a bounded  number  of  steps  per 
graph  step  when  n and  the  alphabet  sixe  are  fixed.  The  linking  model  is,  of  course,  quite 
close  to  the  operations  available  to  programmers  on  real  machines,  while  the  graph  model  is 
not. 


•x«rci««  44  line  2 

11112176  74 

*k*yi  ^ *j*yk 

lines 

1116177  75 

(to  appear)  13  (1975),  251-261. 

10 


tjim  lin«l 


7I^U76  76 


Fm  ^ F«i 


n«w  •n«w«r,  continued  4II9I77  77 

For  eKtmpI*,  Eq.  (6)  hoMs  (or  all  compin  k and  n,  exeapt  in  cerUin  eaaea  when  n ia  a 
nacaiiao  intagari  ^a.  (U  (9),  (M)  ara  narar  falsa,  aUks«|li  thay  may  oeeaaionally  (aka 
indalarminaia  forma  sock  aa  0‘co  or  «o*oo.  Wa  can  a*an  axiand  tka  kinomial  lhaoram  (13) 
and  Vandarmondo’t  convoloiion  (31),  obtaining  Zg  ( a***  • (Ua)^  and 

!*<;**>  , formulas  which  hold  for  all  eomplax  r,  s,  a,  a,  6 whanavor 

tha  sariaa  convarga,  provided  that  complex  powers  are  properly  defined.  [Soa  L Ramahaw, 
In/.  Proa.  LtUtrt  6 (1971),  323-32d.] 

n«w  8n«w«r  I II 12176  78 

4£.  l/(r«l)B(kvl/-kvl),  if  this  is  defined  according  to  oxorciso  41(b).  In  general  it  appears 
bast  to  define  ^ * 0 when  k is  a negative  integer,  otherwise  {)  ■ lim^^ 
r(s*l)/r(kvl)r(S'kvl)^  since  this  prasarvas  most  of  the  important  idsntiiies. 

lln#9  imi78  79 

Polya  Pdlya 

•x«rci«e  7 IIIJ7I78  80 

(It  is  "ClaisWer’s  constant"  1.2824271...)  To  -V*  To 

This  formula  ...  •••t.  (The  constant  A is  "GIsisker's  constant"  1.2824271...,  which  R. 

W.  Cospar  has  proved  equal  to  (2sra7^'f  (2)/f(2)jl/12  j 


extreite  5 11129177  81 

line  1?  2ii-l  2n*l 

line  2:  has  da.  changes  sign  at  r ■ n - so  R • 0(/ • Od/lr)))  ♦ 

(Ml/1n)l)  • OU(n)Hm). 

axardM  1 7(b)  lin«  6 312177  82 

J2m  A/*  J2P 


11 


•x«rcit«  1 9 


4II9I77  89 


24  42 

l*l)u  A/4  10*10)i» 

2l«£SG]SC  ex«rcit«  25  4119177  84 

lino*  11-12:  oparatioM”  oparatiom,”  jumpa  on  refiiter  e»e«  or  odd,  and  binary  ahifta 
last  line:  M.  A«*  M,  and  olkart  could  act  regiatort-rAt  ro|ialor«-rX. 


6114177 

line  1:  6 Ae  s (a|(o  make  (hie  change  in  previoua  correction  no.  Ill) 

line  6:  3494  A*  349S  and  6 A*  S 

line  V,  34SS  A^  3496  and  S ''V*  4 

line  9:  3506  A^  3505  and  6 A^  5 

line  10;  14  A*  14 


changes  to  answer  14 


6II4I77  86 


line  1:  usee  aa  much  A/*  due  in  pari  (o  J.  Peiolino  uaea  a lot  of 
line  2:  aa  poaaible,  in  A/e  in 
line9:INCXl  A^ 


line  10:  G Ae  GI1INUS1 
linea  -17  to  end  of  page,  replace  by: 

INCA  61 
STA  CPLUS60 
nUL  -3//4+1- 
STA  XPLUSS7(lt2) 
CPLUS60  EN7A  « 

tlUL  -8//25+1- 
GTIINUSI  ENT2  » 

ENTl  1,2 
INC2  1,1 
INC2  0.2 
INC2  0.1 
INC2  0.2 
INC2  773,1 
XPLUS57  INCA  -*,2 


rA  - Z « 24 
ES. 

rll  -C 


rI2  • lie  ♦ 773 

rA  • 11C«Z-Z«20«24  30  {I  0) 


12 


mor«  changes  to  answer  14 

JaleU  Ui«  botlom  Iim  and  raplaca  linaa  1-31  by: 


6114177  87 


SRAX  S 

01 V -30- 
OECX  24 

JXN  4F 

DECX  1 

JXP  2F 

JXN  3F 

OECl  11 

JINP  2F 

rX*« 

3H 

INCX  1 

2H 

OECX  2S 

S6. 

4H 

SIX  20l1INUSN(0t2) 

LDA  Y 

nUL  -1//44-1- 
ADO  Y 

84. 

SUB  XPLUSS7(li2) 

rA  - 0-47 

ZOniNUSN 

ENNl  « 

INCA  67,1 

87. 

SRAX  S 

DIY  -7- 
SLAX  5 

rX  ■ 0 ♦ W 

OECA  -4.1 

rA  • 31  - fY 

JAN  IF 

DECA  31 

CHAR 

LDA  NARCH 

JHP  2F 

St. 

IH 

CHAR 

LOA  APRIL 

new  answer 


6114177  88 


16.  Tka  firai  auck  year  ia  A.D.  10317,  althovgk  iha  error  slmoat  leadi  to  failure  in  A.D. 
10108«19A  IwOiki  10. 


€114177  89 


•till  mor«  changM  to  answor  14 


replac*  lines  1-6  6yi 

BEGIN  ENTX  19S0 

ENT6  1950-2000 
jnP  EASTER 
1NC6  1 
ENTX  2000,6 
J6NP  EASTER-fl 


"driver" 
routine, 
uses  the 
above 
subroutine. 


line  18  11129177  90 

time.  time.  (It  would  be  fester  to  calculate  r|,(l/m)  directly  when  m is  small,  and 

then  to  apply  the  suffested  procedure.) 


bottom  line  11129177  91 

Rerk'ly  Berkeley 

lines  -4,-3  4119177  92 

3)v7  A/*  7.S)vl6 

HMr  exercise  12  lines  7-10  5/27/76  93 

delete  "Thus,  ...(bl” 

line  5 3127178  94 

19-27.  A/*  l9-27t  E.  G.  Cate  and  D.  TV.  Twipp,  ACM  Truu.  MuiA.  So/ltooro  3 (1977X 
104-110. 

new  answer  9121176  95 

30.  To  insert,  set  P w AVAIL,  INFO(P)  ♦-  Y,  LINKfP)  t-  A,  if  F • A then  F P 
else  LINK (R)  P,  and  R *-  P.  To  delete,  do  (9)  with  F replacinp  T. 


11* 


•xtrciM  18 


3!  2177  96 


(lenotet,  ar*  inclMded.  danoiM  "•lelvtiva  ar.”  Otbar  iaaarlikla  oparaliana,  sadi  aa 
addition  or  aubtraotion  modaio  dia  poiotor  Md  uaa,  ooiiJd  aJaa  ho  aaod.  It  it  eonvaniant 
to  includo 


•x«rci«e  2 312177  97 

lino  2:  nait  liat  point  naxt,  to  tha  linkt  in  tha  litt  mutt  point 

lino  3:  So  ...  tha  Oalation  at  i>oth  andt  ikarafora  impliaa  that  tha 

lino  4:  wayi.  <A*  waya  On  tha  other  hand,  aiarcita  2.L4-1B  ehowt  that  two  linkt  can  bo 

rapratant^  in  a tin(le  link  field;  in  thit  way  ganaral  deque  oparationi  ora  poatihla 

exercise  9 step  G4  3!  2177  98 

doairad  girla,  A*  young  ladiaa  datirad, 


line  -6  3127178  99 

"podigraoa**,  A«a  "podigraat," 

exercise  12  line  5 9121(76  100 

00.  A/o  00.  Hera  e{i,J)  meant  i(  J < i. 

answers  J(  3(79  lot 

Thera  ia  ».  aiitt.  A^  When  n>l,  the  number  of  teriat-parallel  networkt  with  n edgaa  ie 
2e„  [tea  P.  A.  MacMahoni  Proe.  London  Moth.  Soc.  2£  (1691),  330-339]. 


fourth  line  before  exercise  33  3(27(78  102 

minimal.  A^  minimal.  [Thit  argument  in  the  cate  of  binary  troaa  wai  apparently  firat 
diacovarad  by  C S.  Peirce  in  an  unpublithed  manutcript;  tea  hit  Alow  Klomonti  of 
Mothomatiei  4 (Tha  Kagua;  Mouton,  1976),  303-304.] 


9I2II76  102 


i 

[ 

}. 

\ 

updates  to  proviout  chango  numbar  ISO 

to  appear,  491-SOO, 

(see  also  the  imporUnl  new  coatrikwiioa  by  H.  G.  Baker,  Jr^  CACM  St  (191SX  U0>I94,  for 
wkick  I will  probably  want  to  revise  Soctioo  UB  ootirolyi) 

updata  to  pravioua  changa  numbar  151  III29I77  104 

Clark’s  list-eepying  algoritbm  appeared  ia  CACM  SI  iWt),  3S1-3S7,  and  Robson’s  in 
CACM  20  (19711,  431-433 

last  lina  of  anawar  6 7/76/77  105 

list.  list.  For  an  alUmativo  improvement  to  Algoritbm  A,  see  eiercise  6.2.3-30. 

£•@^7  exardta  8 6125176  106 

line  1:  also  set  R A^  also  set  H «-  oo,  R 
line  3:  If  R - A or  n A^  If  H 

tMt  axarciae  26  Una  3 2I28P8  107  I 

twa  A/o  two,  with  blocks  in  decreasing  order  of  siso. 

p > n A^  p > n - 2*. 

MQ)£  program  lina  number  1 2 d/79/77  108 

i ^ i. 

tjm  now  answer  2/28178  109 

31,  See  David  L Russell,  SIAM  J,  Computing  6 (1977)^  607-621. 

addition  to  previous  change  153  d/79/77  110 

.]  A^  { Lars-Erik  Thorelli,  BIT  16  (1976),  426-441. 

'I 

1 


16 


•xtrdM  41,  numerator  in  valua  of  aCB] 
19SS9  18S3S 

Mm*  A-1  cMupiltri  iSI. 

Aordonno>... 

Taniana  A/*  Tatyaaa 

ANN  AMU 

Baker,  Henry  Civena,  Jr^  S9i. 

MIUSQ 

ad4  a4ll  to  entry  far  Binemial  tkeerem,  leneraliutiena  a( 
Bobrow  ontry 

M MlO 

tjifm 

Cate,  Eake  Caerfa,  tlA 

Ckeney,  Ckrialeykar  Jakn,  iMk 


6II4I77  lU 


6129176  112 


III29I77  113 


l2H9i76  IM 


9127178  H9 


4II9I77  116 


9I2II76  i/7 


9l27t78  118 


11129177  119 


17 


n«w  d«nnition  •ntry 

Data  orfaniutioN:  A way  w rapraaant  informatioa  ia  a 4aU 
alforithma  that  acoaaa  an^/ar  modify  thia  ttroctara. 


Daranfomonta,  177. 

Ocutwh  *0117 

add  ]»420 

HjSiSSXL  End  of  filo  ontry 

U4  U3 

Garwick  ontry 

244  24S 

Hoppor  ontry 

2SS,4S«.  ^ 225. 

tjmL 

Hilea,  John  Owen,  420. 

Inoort  a linhad  liat,  205, 271 

INT  ontry 

225.  224-225. 


12119176  120 
atrneura,  togothar  with 

2128178  121 

9121176  122 

312177  123 

IIII3I78  124 

6123176  123 

III29177  126 

312177  127 

6114177  128 


18 


r 


}I27I78  129 

Laibnits  (*  Laiknii)  A/*  Laibiiw  (■  Laibniu) 


Kolmoforo*!  Andraf  Nikalaa*ic)i,  4A3. 

MacMchon  tntry 

add  p.  S<3 

Merringlon,  Maiina,  6& 

Nielten,  Norman  Rwatall,  451. 

Pairca,  Charlaa  Santiago  Sandart,  SU. 

add  p44  to  Prall  anlry 

Patolino,  Jotapk  Anthanpi  Jr.,  511. 

Prttfar,  Heins  Priifar,  Ernst  Paul  Haina 


I2(19i76  180 


118179  ISI 


9121176  182 


2128178  188 


5127178  184 


4119177  185 


6II4I77  186 


5127178  187 


19 


Prina,  DielricK  C. 


6I25P6  ISa 


4H9I77  1)9 

RamaKaw,  Lyla  HaraM,  417. 

)!  2177  140 

Ra«train(  a liai,  166, 176. 

1.(2S1L  rmt  9ntry  //  )/79  141 

Sariaa-paralM  aalworka,  SU 

UMilfL  1116177  142 

Skora,  Jokn  L,  446,  4S1. 

2128178  14) 

Ruaaall,  Da«i4  Lewia,  601 

1116177  144 

SwaiMon,  Villiam,  331 

Stirling  numb«rt  •ntry  812)176  14) 

90,  A/a  90-91, 

tjism  4119177  146 

a66  p630  ta  Tharalli  antry 


I 


20 


firsts 

WaUofi,  Dan  CaMwall,  141. 

add  p487  to  Vandarmonda  antrjr 

Tariff,  David  William,  SIS. 

van  Aardanna-.^ 

Taniana  Tatyana 

Uapenakif,  Vladimir  Andraaviek,  463. 

add  p248  to  Wiaa  antry 

Windlay,  Patar  F. 

Waizanbaum  antry 

dalata  p420 

Mm 

Wiaeman,  Nail  Emaat,  420. 
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4119177  147 


4119177  148 


5127178  149 


11129177  150 


12119176  151 


4119177  152 


6125176  153 


9121176  154 


11129177  155 


Young  Tannor,  RoMlinJ  Goeilia  HiMagaH,  It. 


6t25t76  156 


il«(SS3(S  (n«m«ly  th«  •ndptpM't  of  tho  book)  4119177  157 

alao  maka  any  ekangoa  ayaufM  for  pagaa  136-137 

S«C2S  quotation  for  bottom  of  pago  5127178  158 

Two  hours'  6*11y  oxorclst  . . . mill  bo  onough 
to  hoop  0 hock  fit  for  his  work. 
--M  K MAHON;  Tho  Moody  Morso  Book  (Edinburgh,  1865) 

lino  21  31  2177  159 

mMeln  MMola 

lino  26  3!  2177  160 

Wainor  Wionor 

lino  13  2128178  161 

(196S  Ar*  (IttS) 


bottom  lino  of  dotorminant  on  lino  12 

•mo  •mm 

S«%Q)  Eq.  (26) 

ika  y in  akooM  ko  in  amalUr  (aoporacrigt  tiaa)  font 

lino  2 of  atop  S3 

rigkt  'V*  rigkt  of 


22 


5127178  162 


2I28P8  163 


2I28P8  164 


f 


line  4 

•l  ^ *1*  •!» 

lin«  -4 

S’*  X’* 

X’*  S’* 

S^g  lin«  -8 

to  better  «nder*tand  l„  ‘^V*  to  undercUnd  I,,  better 


2128178  165 


i 


5127178  166 


2128178  167 


following  (50)  5127178  168 

line*  2-4:  we  find-Euler’*  Euler’* 
line  5:  in  thi*  ca*e,  aince  *ince 

line*  7-8  (the  two  line*  followinf  (51)):  n;  thi*_we  hare  proved  that 
n.  The  derivative  i*  a polynomial  in  y time*  hence  - 0(i|(‘**-"»>/*) 

/.oo*®l#^"*^(y)|  dy  ■ Furthermore  if  we  replace  m and  fi  by  -oo  and  voo  in 

the  rifht-hand  aide  of  (50),  we  make  an  error  of  at  moat  0(esp(-2N*))  in  each  term.  Thu* 

exorcise  8 6114/77  169 

accent  over  o in  Erdo*  ahould  be  " not  " 

new  copy  for  exercise  28  11/15/78  170 

ZB.  [Af43]  Prove  that  the  average  length  of  the  longeat  increaaing  aubae^uence  of  a 

random  permuUlion  on  {1,  2,  n)  i*  asymptotically  2Vii.  (Thi*  is  the  average  length  of 
row  1 in  the  correspondence  of  llteorem  A.) 


last  line  before  exercises 

Feursig  A/*  Feurseig 

S^S  lines  7 and  12 
l®*2  ^ •« 


9/21/76  171 


11/29/77  P2 


25 


i 

i 


lin*  4 

lo«2  l< 


11129177  17S 


lin«  -2  6II4I77  174 

invoriiont.  invarciont.  Ditcuu  corraapondinf  impraaamanU  ta  Profrtm  S. 

simplifications  of  step  Q2  12119176  17S 

lina  3:  K *-  Ki,  R *- Rf.  K *-  Kf. 

lina  4:  K and  R ’''v*  K 

comment  to  program  line  05  12119176  176 

K *-  Kf,  R *- R,.  K*-  Kf. 


line  -3  6114177  177 

S/V  ^ 

line  -6  12119/76  178 

inatrucliona  "K  *-  Kf,  R *•  Rf”  inairuction  "K 

line  -3  4119177  179 

V.  V.  Yihaiao  Wanf  haa  auffeated  that  tha  maan  af  Uiraa  kay  aaluea  auch  aa  (28)  ba 

uaed  aa  tha  threahold  for  parlilioninsi  he  haa  proved  that  the  number  of  compariaona 
rcquirod  to  aort  uniformly  diatributad  random  data  will  than  bo  aaymptotic  to  1.082  R If  n. 


10  lines  after  (42)  5127178  180 

()V/»)‘  ^ [N/xef 

EjHES  7 lines  after  (42)  5127178  181 

0(/V*-*/2a-»W2)  -V*  0(|lvlM‘'*/*a"‘'»W2) 

2k 


S)»£SS  in  th«  ditcuttion  foilowinf  (4S) 


5/27/7<  182 


line  3s  M 

line  4t  ne|ligible.  negligible,  when  N mU  tf  ere  ineeb  larger  iben  If. 

Eq.  (46)  tnd  th«  lin*  (oitowinf  2128178  187 

, ♦ Oin-^), 

where  A<e  for  arbitrarily  large  M,  where 

S]«21S]%  ditpiayad  formula  on  line  1 2 2128/78  184 

m ^ i/(»)i 

1725  173 


oxarcito  16  11/29/77  187 

I//H46  A/*  H/84i 

exarciae  46  lowar  limit  of  intagral  6/14/77  186 

aWoo  a-foo 

axarciaa  52  binomial  coafficiant  in  tha  sum  6/14/77  187 

remove  (purioua  fraction  line  between  2n  and  n*t 

lina  10  2/28/78  188 

f«ngit4ge,  A/4  Langwage 

11/12/76  189 

about  here  I will  tomeday  inaert  material  about  the  new  "binomial  gueue”  algorithma  to  be 
diacuaaed  in  papera  by  Vuillemin  and  Brown,  ainee  they  appear  to  outperform  leftiat  treea 


lin«  -5 


>127178  190 


tt] 


lin«  21  of  program 


>127178  I9I 


lino -12  >127178  192 

M-fc  A/*  JM-fc*’ 

linos  25-27  9121176  193 

that  the  multiplicity  Algorithm  R,  even 

that  it  ultimately  apendt  too  much  time  fuuing  with  vary  email  pilae.  Algorithm  R ia 
relatively  efficienti  even 


lino  -7  >127178  194 

Well’e  Welle’e 

lino -15  >127178  I9> 

loM  fewer 

Eq.(4)  2128178  196 

ig  r A/o  rig 

roplacomont  for  oxorciso  14  11129177  197 

14.  [fj]  (F.  K.  Hwang.)  Let  A3*  ■ L(43/M)  J*J  - 1,  A3*,,  ■ A3*  ♦ 3 A3*,,  - 

L(17/7)'2^  - 6/7J  for  A 2 3t  and  lot  tho  initial  valuoa  ho  dafinod  aa  that  (A0.  A,.  A,.  ~.)  ■ 
(1.  I,  2,  2,  3,  4,  5,  7,  9,  11,  14.  18,  23,  29,  38,  48,  60.  78, 97, 121,  1S4,  Prove  that  Af(3,A,)  > 
I and  A/(3,A|>1)  < i for  all  I,  tharehy  aetabliahing  the  aaaot  valuae  of  Jf(3,n)  for  all  a 


i 


bottom  lino  of  Toblo  1 Sf  2177  198 

11  '^v*  16««  (lwio«) 

•Jd  footnote: 

**SmK.  Noohiu,  TrtHS.  #/  lAo  /SCS  o/  Japan,  £69, 12  (Dec.  1916),  11>1B. 


SfSilS  lino  4 aftor  second  illustration  31  2177  199 

the  values  listed  in  the  table  (or  n>8  ^V*  the  values  shown  for  ^4(9),  l^^dO)  and  their 
duals  V^{9),  1^5(10) 

amondmont  to  previous  correction  number  242  12119176  200 

line  11:  A.  Schonhafe  [to  appear]  A.  Schbnhafe,  M.  Paterson,  and  N.  Pippenger  [J. 

Comp.  Syt.  SeL  13  (1916),  184-199] 
line  18:  asymptotic  A/* 

lines  19-20:  3n,  and  l.lSn.  3n  * 0(n  log  n)^^^  On  the  other  hand,  Vaughan  Pratt 
has  obtsined  an  asymptotic  lower  bound  of  l.lSn  for  this  problem  [cf.  Proe,  IEEE  Con/. 
Smtehing  and  Automata  Theory  14  (1913),  10-81]i  a feneralisation  of  his  result  appears 
in  exercise  2S. 


exercise  14  121 19/76  201 

Show  that ...  comparisons.  A^  Let  (/|(n)  be  the  minimum  number  of  comparisons  neodod 
to  find  the  I largest  of  n elements,  without  necessarily  knowing  their  relative  order.  Show 
that  f/jfS)  i S. 


BfSStSl  new  exercise  12119/76  202 

26.  [U32]  (A.  Schdnhage,  1974.)  (a)  In  the  notation  of  exercise  14,  prove  that  Ufin)  t 
min  (2«(/|(n-l),  2«(/|.j(n-l))  for  n ^ 3.  Hints  Construct  an  adversary  by  reducing  from  n 
to  n-1  as  soon  as  the  current  partial  ordering  is  not  composed  of  components  a or  w-*,  (b) 
Similarly,  prove  that  Uf{n)  > min  (2*(/|(n-l),  3*Uf_^{n-l\  3*Uf(n-2))  for  n ^ S,  by 
constructing  an  adversary  which  deals  with  components  o,  o-s  , (c) 

Therefore  we  have  (/|(n)  > n * < « min  (L(r-i)/2J,  <)  - 3 for  1 < I < n/1  (d)  The 

inequalities  in  (a)  and  (b)  apply  also  when  P or  IT  replaces  U,  thereby  establishing  the 
optimality  of  several  entries  in  Table  1. 


27 


lin«l 


5/27/7tf  203 


Lm/2J  2lm/lJ 
Ld/JJ  -N**  2ln/lJ 

rtmarkt  about  current  beat  known  eorting  network*  III6I7? 

204 

line  19:  D.  Van  Veerkit  in  1974.  R.  L Dryadale  III  in  hia  underfraduate  honora 

project  at  Knoi  Collefe  in  1913. 

linea  20>21:  • n If  n « 0(n)  comparatora,  „36S1,  A/* 

(311/960)n  If  r « 0(r)  cemparaterai  in  particular,  kia  conatruction  yielda  ^(256)  i 3657, 
line  22:  fTo  ke  pukliaked.]  <V*  [SIAM  J.  CeRtputinf  4(1975),  264-27a] 

update  to  previou*  change  number  250  8125176  205 

IJACM,  to  appear]  [yi4CJf  23  (1976),  566-571] 

line  9 5127/78  206 

)1A^  ]) 

rating  of  exerciae  48  1/16/77  207 

IIM49  ^ IIM46 

line*  4,  5,  6,  7 9/21/76  208 


kaa  not  yet ...  m ■ 8.  Tkia  increaae 

ia  difficult  to  analyae  preciaely,  but  T.  0.  Eapelid  kaa  akewn  kow  to  extend  tke  anowplow 
analofy  to  obtain  an  approximate  formula  for  tke  bekavior  [BIT  16  (1976),  133-142], 
Accordinf  to  kia  formula,  wkick  afreoa  ire))  uritk  empirical  teata,  tke  run  lenftk  wil)  be 
about  2P  * 6(ni-1.5KS/’*6(m-2))/(2P*5(2m-3)),  wken  5 ia  tke  block  aiae  and  m ^ 2.  Such  an 
increaae 


inaert  new  paragraph  before  Table  2 2/28/78  209 

The  ideaa  of  delayed  run-reconatitulion  and  natural  aalection  can  be  combined,  aa 
diacuaaed  by  T.  C Tinf  and  Y.  W.  Vanf  in  Camp.  /.  20  (1977)^  296-301. 
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tin*  7 

•k«ulii  k«  lk«  M|u«i«  root  of  (4o-)0)P 


fi27Pa  210 


lin«-l  >I27P8  211 

koiitfo  iMfiiM 


S),S^9  lin«  10  afttr  Ttbl«  4 

JACM(t9  appeor)  S/AM  /.  C^mpmiiHg  0 iWI\  1-J9 

line  b«for«  th«  Mg  tableau 
"0,"  -N/o  ”R”, 

lin*22 

J43  -N/*  14S 

linaa  4,  13.  20 

25  27 

line  .4 

alwayo  (ot  Ar*  alwayo  fou 

lina-7 

«p)  Urn] 

llnaa  1 and  7 


6II4P7  212 


9I27P8  218 


IIW9  214 


II  5179  215 


8125176  216 


11129177  2/7 


6II4I77  218 


I . 


7I3II76  219 


tK«  foldout  iUuftrttion 

in  Ike  kouem  eiample  (elO)  look  at  lino  4 of  ike  eix  linoa,  wkere  Ikere  ie  a lonfiak  kl^k 
kar  aa  ike  aeeenik  eclivily  (ike  aiatk  activity  ia  a akoriar  klaek  barl^and  linea  and  k 
kave  a blank  bar  jual  above  and  below  ikia  lonfiak  black  ban  J 

ftkouU  p^raUe)  upward*tUiiiiii#  JiifOMl  JiMt  (iht  •ymtoi  for  rouinf  in  forwoN 
direction*)  ineide  ikeae  blank  bare 


(in«  9 tU^r  th«  firtt  illuttrttlon 


tape  C A/*  tape  A 
tape  D 'V*  tape  B 


il27i7S  220 


iiM-9 


A/*  in 


axtrcit*  3 

merfe  radix  aort 


T3  A/o  Track  3 


lin«  -20 

arlifically  A^  tificially 

Si.S)^tD  EqtMtion(8) 

Hj*  »l* 


6114177  221 


1112917?  222 


3127178  223 


12/19176  224 


8125176  225 


6125176  226 


about  here  1 akould  mention  C McCulloch’a  new  approach  to  axtarnal  diak  aortiiif 
(embodied  in  the  KA  Sort  on  Honeywell  200) 


^0 


atylittic  improvMMntt 


tllSIV  227 


liiM  II:  larga,  sn^  ynikinkaliU!  larftl  kawavari  ao  larga  ikat  N aaaka  ara 
unlkinkakla. 

lina  34:  But  On  tka  alkar  kanJ, 
lina  34: 1 . 


tabi*  antriat  for  Straight  intartion  6114177  228 

I.anftk:  13  A^  10 
Spa<*a:  N A/a  N * \ 

Awage:  lfA*9N  A/*  l.SW**9.5W 

Maiimum:  4 3 

W-16:  494  A/*  413 
f^lOOO:  I98SS74  A/*  1491938 


inaart  naw  paragraph  befora  lina  -1  6/23/76  229 

In  Germany)  K.  Zuee  imlepcntionlly  conalruclMl  a prafram  far  alraifkt  intartion 
aortinf  in  1945,  at  ana  of  tka  timplett  aiamplat  af  linear  lilt  eperationa  in  kia  "Plankalkul* 
language.  (Tkia  pioneering  work  remained  unpukliaked  for  nearly  30  yaarai  tea  Bariehta 
iar  Ceaeffaek«/l  /iir  Matk  nnd  Datana.  63  (1973),  part  4,  84*85.) 


lina  2 8129176  290 

near-optional  A^  near-optimal 


caption  to  Fig.  1 9I  2177  291 

aearck.  A^  or  "koueo-to-koueo"  aearck. 


Fig.  1 4119177  292 

lakol  tka  downward  kranck  coming  out  of  koa  S3  witk  an  ■ lign 


S«%lliKll  linaal2and-5  2128178  299 

running  tinm  A^  average  running  time 


I 


i 


[ 


I 


I 


1 


correction  to  previous  change  263  4119177  234 

delete  tkii  ckanfet  the  kook  wee  ri(hl  ike  first  time 

lines -V3  4II9I77  233 

and  N > 2^,  we  we 

Ll(  (N-2*)J*1  A/*  ri*(/v*i-2*n 

lines  13-14  3l  2177  236 

H.  Bottenkruck  ~ He  D.  H.  Lekmer  [Proc.  Symp.  4ppf-  Afalk.  10  (I960),  160-181] 
was  apparently  tke  first  to  puklisk  a kinary  searck  alforitkm  wkick  works  for  all  N.  Tke 
nest  step  was  taken  ky  H.  Bottenkruck  [J/ICU  9 (1962),  214],  wko 


line  30  W12I76  237 

, but  his  flowchart  and  analysis  were  incorrect.  . 


line  7 (append  to  step  01)  3127178  238 

(For  esample,  if  Q ■ BLINK (P)  for  some  P,  this  means  we  would  set  BLINK (P)  *- 
LLINK(T),elc.) 


S,qiSS  Fig.  16  6114177  239 

insert  "a)"  and  "k)”  to  the  left  of  the  roots  of  the  trees,  and  change  circles  to  snuares  in 
tke  right  descendants  of  nodes  AN  and  AS  in  tke  upper  tree 


update  to  previous  change  276  IIII3I78  240 

the  Carsia-Wachs  algorithm  appeared  in  SIAM  J,  Computing,  Dec.  1917,  pp.  622ff|  but 
now  it  seems  an  even  better  way  has  keen  found  ky  Hu,  Kleitman,  and  Tamaki  (UCSD 
report  78-CS-016) 


( 

I, 

I 


32 


S«%&0)  modificationt  to  axarciaa  33 


I2II9I76  24! 


liiM  6:  Aptimniii.  Cf.  oplimumi  ef. 

liiM  7:  .)  . On  mackine*  which  cannot  make  three-way  cemparicona  at  once,  a 

profram  tor  Algorithm  T will  have  to  make  two  eompariaeni  in  etep  T3,  one  for  equality 
and  one  for  leee-tkan|  B.  Sheil  and  V.  R.  Pratt  have  obeerved  that  theee  comparieona  need 
not  involve  the  aame  key,  and  it  may  well  be  beat  to  have  a binary  tree  whoae  internal 
nodee  apecify  an  equality  teat  or  a leea-tkan  teat  but  not  alwaya  both.  Thia  aituation 
would  ho  intereating  te  eiplere  aa  an  alurnative  to  the  atated  preblam.) 


lino  -3  if  2/77  242 

put  a amall  inverted  U over  the  io  in  AkaiomUo 


S.SDStS  Fig.  22  9I2II76  243 

the  arrowe  between  boiea  A2  and  A3  ahould  be  reverted  (downward  arrow  on  left,  upward 
arrow  on  right)}  alao  delete  T ■ A"  below  boiea  A3  and  A4  and  inaert  the  wordt  "Leaf 
found"  between  the  two  arrewa  leading  te  AS 


lino  15  2128178  244 

neceaaary.  neeeaaary.  Eaaentially  the  aame  method  can  be  uaed  if  the  tree  ia 

throaiod  (ef.  exerciae  6.1S-2),  tince  the  balancing  act  never  needa  to  make  difficult 
ckangea  to  thread  linkt. 

lino  aftor  (4)  ///29/77  243 

K Ar*  JK 

Tablo  1 III29I77  246 

I will  recompute  thia  table,  aince  .144  ahould  be  .143}  alao  will  modify  the  diacuaaion  on 
page  462  accordingly  and  will  refer  to  exerciae  11 

lino  2 aftor  caption  11129/77  247 

change  « and  - to  typowriur-otyle  type  (-a  and  -) 


55 


lines  6-9 

2128178  248 

1 will  rewrite  tkie,  m iheee  ireee  ke»e  been  eludieJ  almocl  toe  ikoroufhly  by  now 

Si,%^(!)  exercise  10 

III29I77  249 

! 

l)oei  ...  c?  Whet  i«  the  asymptotic  averafe  number  of  comparisons  made  by 

Algorithm  A when  insertinf  the  Mh  item,  auuminf  that  items  are  inserted  in  random 
order? 

exercise  1 6 

11129177  250 

ihtt  root  nodo  F wer6  nod®  E And  iKo  root  nodo  F wor®  both 

i 

i 

new  exercise  1 1 

11/29/77  2 5/ 

I 

[A/id]  (Mark  R.  Brown.)  Prove  that  when  n>6  the  averafe  number  of  esternal  nodes  of 
each  of  the  types  e-A,  -A,  ♦♦B,  +-B,  -+B,  — B is  asactly  (n*l)/14,  in  a random  balanced 
tree  of  n internal  nodes  constructed  by  Algorithm  A. 

J 

near  the  bottom 

IIII5I78  252 

linos  -7,  -S,  log  Ais*  Ig 

line  -3:  350  307 

update  to  previous  change  293 

III  15178  253 

, to  appear  ^ 9 (1978),  171-181 

new  paragraph  before  the  exercises 

I2II9I76  254 

It  is  possible  for  many  independent  users  to  be  accessing  and  updating  diffeiwt  parts 
of  a large  B-troe  file  simultaneously  without  "deadlock,"  if  the  algorithms  are 
implemented  properlyi  see  B.  Samadi,  Inf,  Frte.  iMttrt  6 (1976),  107-111 

line  25 

7I3II76  255 

SS  49 

- 

1 

5^ 

lin*t  6 and  -2 


9127178  296 


IcM  f«w«r 

lina-lA  9I27P8  297 

tail,  a.f.  Mit| 

S«Sl!]S  lin«-14  9127178  298 

la  HNifaaly  identify  iKam  la  iJenlify  ihem  uni^aaly 

lina  13,  add  naw  tantanca  2128178  299 

Saa  R.  Sprafaali,  CACtI  20  (1977)^  841-S50,  for  a ditcuuioa  of  twilabla  lachniquaa. 

SM9  linaS  9127178  260 

■uparimpaaa  a / avar  iba  • tigm 

linaa  5-7  411917?  261 

utinf  circular  complicaiaJ.  A*  haohiaf  FIRE  ai»4  aaarckinf  down  iu  list,  at 
tuffoalad  by  D.  E.  Farf uoon,  tinea  iho  litu  art  tbarL 

naw  paragraph  aftar  lina  1 9 11129177  262 

E.  C.  Mallacb  [Camp.  J.  20  (1977),  137-140]  ktt  atparimanlad  wilk  rcfinamanlt  af 
Brani'a  variaiian,  and  furlkar  racanl  work  on  ikit  lapic  kaa  boon  dana  by  C.  Cannai  and  1. 
Munra  [Proa.  ACM  Symp.  Thfry  Comp.  9 (1977),  113-111]. 


ir>««rtion  of  new  material  after  line  20 


121 19176  26  S 


Algorithm  R may  move  come  of  the  table  entriea,  and  thia  ia  undeairable  if  they  are 
being  pointed  to  from  elsewhere.  Another  approach  to  deletiona  is  poMible  by  adapting 
aome  the  ideaa  used  in  garbage  collection  (cf.  Section  13.S):  We  might  keep  a "reference 
count"  with  each  key  telling  how  many  other  keys  collide  with  it{  then  it  is  possible  to 
convert  unoccupied  cells  to  empty  status  when  their  reference  count  is  aero.  Alternatively 
we  might  go  through  the  entire  table  whenever  too  many  deleted  entries  have  accumulatedi 
changing  all  the  unoccupied  positions  to  empty  and  then  looking  up  all  remaining  keya,  in 
order  to  ace  which  unoccupied  positions  really  require  ’deleted’  sUtus.  This  procedure, 
which  avoids  relocation  and  works  with  any  hash  te^niquo,  was  originally  suggested  by  T. 
Cunji  and  E.  Cote  [to  eppear^ 


update  to  previous  change  307  IIII5I78  264 

' ' [To  appear.]  J.  Comp.  Sy*t.  SeL  16  |1978)k  236-274. 


line  efter  (48) 

2128178 

269 

likely  we, 

likely,  we 

line  -5 

91  2177 

266 

bucbeis  AiT*  pages  or  buckets 

line  -8 

4119177 

267 

access  accesses 

line  16 

6114177 

268 

change  one  of  A.^  change 

exercise  60 

11  9179 

269 

AfM  A/4 

HM4I 

i 

I, 


1 

i 

( 


I 


' 


I 


36 


UI6I77  270 


r 


another  quota,  put  above  the  other 

Sn«  made  a hash  ot  the  proper  names,  to  be  sure. 
-GRANT  ALLEN,  The  Tents  of  Shem,  Ch.  26  (1889) 


SMii  new  paragraph  to  insert  after  line  18  S/  2/77  271 

If  carefully  aeleclcd  nonrandom  codes  are  used,  it  is  poMible  to  use  superimposed 
coding  without  having  any  false  drops,  as  shown  by  W.  H.  Kauts  and  R.  C Singleton,  IBEB 
Trensaetioni  XT- 10  (1964),  363-377|  see  eiercise  16  for  one  of  thoir  constructions. 


line  1 1 fl27/78  272 


the  N»*0«E  the  form  N««0«E 


line  9 8I2SI76  278 


his  Ph.  D.  thesis  (Stanford  University,  1973).]  A/* 
S//4M  J.  Compuiing  6 (1976),  19-50.] 


Eq.(ll)  8/  2/77  274 

this  is  all  wrong,  it  should  be  the  31  sestuples  shown  in  the  first  printing  of  vol.  3 on  page 
S6S 


line  -7  ll/lS/78  275 

Pfefferneuse  A^  Pfefferneusse 


line  6 8/  2/77  276 


systems  or  systems  on 


new  exercise  8/  2/77  277 

16.  [25]  (W.  H.  Kauts  and  R.  C Singleton.)  Show  that  a Steiner  triple  system  of  order  « 
can  be  used  to  construct  «(«-l)/6  codewords  of  u bits  each  such  that  no  codeword  is 
contained  in  the  superposition  of  any  two  others. 


new  paragraph  after  answer  1 9 


III12I76  278 


A .imiUr  alforithm  can  1>«  nwd  t*  find  j | or  to  find,  e.,.. 

inin{»j*yy  I »|*yy>t)  given  I and  two  corled  filet  J •••  i yi  i i y„. 


line  -6 

junctions;  "Va  junctions;  STELA,  an  alternative  spelling  of  ’stele’; 


12119176  279 


S*gy^  answer  7,  line  3 

>Bii  and  append  and  append  k-Bi^ 


5127178  280 


new  paragraph  for  answer  8 


8125176  281 


**  * ®i  " count  the  number  of  permutations  of  {1,  . . .,  n}  having 

pc  tive  run  lengths  /, has  been  given  by  N.  C.  de  Bruijn,  M'euio  Arehief  wtor 

Ifukunde  (3)  16  (1970),  61-65. 


new  answer 


III15I78  282 

SSSR  233 


S,g^^  exercise  14  line  7 

3); 


///29/77  285 

12y,  13),  and  still  another  by  the  identity  in  the  answer  to  exercise  5.2.2-16  with  f(k) 


exercise  33,  comments  to  program 


7131176  284 


line  07:  rI2  rI3 
rl3  A-w  rI2 

lines  09  and  IS;  To  L4  To  L4  with  g •*  p 


38 


r«pl«c«  lines  3 and  4 by  the  followinf  new  copy  6II4I77  289 

Tk«  00  trick  cIm  ipccdc  up  Profram  S;  tka  followiaf  e«4a  aufcaaled  ky  J.  H.  Halparin 
uaca  tkia  idea  and  ike  HOVE  inalruciion  to  reduce  ike  running  time  le  (60  * UN  - lOkit 
aaauming  ikal  leealion  INPUTeN-fl  already  eenlains  ike  iargaal  pewikla  ena-werd  value: 


01 

Oi 

03 

04 

05 

06 
07 
Ot 

09 

10 


START 

2H 


4H 

3H 


BH 


ENT2  N-1 
LOA  INPUT. 2 
ENTl  INPUT, 2 
JMP  3F 
MOVE  1,1(1) 
CMPA  1 , 1 
X 4B 
STA  0.1 
0EC2  1 
J2P  2B 


1 

W-1 

N-l 

N-1 

B 

B*N-\ 

B*NA 

N-l 

N-l 

N-l 


Doukling  up  ike  inner  loop  would  aava  an  additional  0/S  or  ae  unila  of  time. 


exercise  4 

lower  ike  Z aign  and  tke  relation  kelow  it 

line  10  of  the  program 

rA  •'V*  rA 


splits 


answer  11 


2128178  286 


2128178  287 


11129177  288 


In  general,  ...  elomenla.  Tke  aiiualion  becomea  more  complicated  wken  N ■ 64|  R. 

Sedgewick  kaa  akown  kow  to  compute  the  went-ceie  permutaliona,  and  ke  kat  proved  tkat 
tke  maiimum  number  of  eichangoa  ia  1 - Ig  Ig  A)  / Ig  A(  « 0(l/log  N)  timea  tke  number  of 
cemperiaene  [S/AM  J.  Comptetimg,  to  appear^ 


n«w  cnawtr  1 6 


UI29IV  289 


16.  CoMider  the  (2"  ) lauice  ^ jj 

Tumbcr*  “*  “'•  “"•/'^  •«  «♦>*»»  •‘ow  nk)  i.  tk* 

number  of  bill  b,  * m ihe  binary  eipaMion  k • (...*^i*q),.  The  lelal  number  of 

eackanfea  on  the  final  merfe  when  \ ■ In  ii 

*0<><i<n(a/'»*»)  <^*/  > . 

R.  Sedcewick  haa  simplified  this  turn  le 

(1/2)m(^  ) * Uj^>j  ^n^V^  •"*!  “*•*!  ‘fi*  famma  function  method  to  obtain 

the  asymptotic  formula  (*"  ) ((!/«)«  ||  n ♦ (l*(r(l/4)>/l»)*I/4-(yJ)/(4  In  2M(n))n  ♦ 

ky..-  1*1*  ' '•  • poriodic  function  of  If  n with  mafnitude  bounded  by  .OOOSi 

n o about  1/4  of  the  comparitons  lead  to  eichanfoe,  on  the  aeerafo.  as  n -«  oo.  (SIAM 
J.  ComtHHing,  to  appear.] 


8«cond  line  oi  answer  31 

step  atop 

last  line  of  answer  37 

■ .] 

exercise  48  line  4 In  limita  to  the  intefral 

1/2  A/e  .|/j 


11129177  290 


2/23178  291 


2128/78  292 


line  26  of  the  program 

r/t  rA 

answer  20  line  2 

0<o<b  0<g<k 

answer  27  ;.-ne  1 
w\n  d\N 


2/28/78  29) 


5/27/7S  294 


Ik' 


)/27/78  29) 


lin«  16  ini79  296 

Sm  alio  Saa  alaa  P.  A.  MacMahon,  Prae.  Ltndtn  MatA.  $a«.  (1891)|  341-3i4| 

bottom  of  pago,  now  paragraph  for  anawar  6 8125176  297 

M.  Paiersoii  abtar*aa  iKal  if  tha  multiplieiliat  of  kayt  ara  (nj,  . . n^,),  tka  numbar 

of  compariaoM  can  ka  radvcad  to  n If  n - X n^  If  N|  « 0(n)|  mo  SIAM  J.  Campuling  6 
(1916),  X 

anawar  20  5127178  298 

lino  S:  f-1  1*1 

lino  6:3-^**  -V*  2*^ 
lino  6;  2’^  -\<a  2‘^‘* 
lino  6i  2^  2^**  (iwioo) 

line  7:  Ilf  /VJ«  1 LIf  NJ 

oxorciaaG  W29I77  299 

if(...)  -V*  rif(...n 

anawar  10  SI  2177  SOO 

[Inf.  Proe.  L$U*r»  “V* 

I -V*  . 

aupplamant  to  now  anawar  22  9121176  SOI 

[Saa  C K.  Yap,  CACM  19  (1976),  S01-S08,  for  a furthor  impravament.] 


I2II9I76  i02 


i: 


new  answer 

26.  (a)  Let  the  vertices  of  the  two  types  of  components  be  desifnated  a;  6 < c.  The 

adversary  acts  as  follows  on  nonrcdundant  comparisons;  Case  1,  a:a'i  make  an  arbitrary 
decision.  Case  2,  v;b,  say  that  t > h\  all  future  comparisons  y-h  with  this  particular  b will 
result  in  y > b,  otherwise  the  comparisons  are  decided  by  an  adversary  for  1/|(n-1),  yielding 

'i  2*U^(n-\)  comparisons  in  all.  This  reduction  will  be  abbreviated  "let  b ■ min;  Z*Uf{n-l)” 
Case  3,  v:ci  let  c ■ mai;  2«C/|.j(n-l). 

(b)  l>!t  the  new  types  of  vertices  be  designated  dj,d2  <•;/<#<*><.  Case  1,  o:o'  or  c:c, 
arbitrary  decision.  Case  2,  a:e,  say  that  a < e.  Case  3,  x'Jt,  let  b'min;  2*l/|(n-l).  Case  4, 
x:d,  lot  d ■ min;  2*t/j(n-l).  Case  5,  *:e,  let  e ■ mas;  3*Uj_j(n-U  Case  6,  x:f,  let  f ■ min; 
2*t/|(w-l).  Case  7,  *:#,  let  / and  g ■ min;  i*Uf{n-2).  Case  8,  xih,  let  b " mas;  3»fy|_j(n-l). 
Case  9,  x:i,  let  • ■ min;  2*l/|(n-l). 

(c)  For  t • 1 wo  have  t/,(n)  • n-1,  so  the  inequality  holds.  For  1 < t < «/2-l,  use  induction 
and  (b).  For  I ■ (n-l)/2,  use  induction  and  (a).  For  I • n/2,  (J^in-l)  ■ l/|_i(»t-U;  use 
induction  and  (aX  Esercise  14  now  yields  the  following  lower  bound  for  the  median; 

F,(2l-1)  > 3t4Lt/2J-4. 

update  to  previous  correction  number  345  2128178  90S 

(To  appear.)  -V*  lEKS  Trans.  C-27  (1978),  84-87. 

S.tSSiiil  line -2  //W77  SOd 

Pollard.]  Pollard.]  All  such  identities  can  be  obtained  from  a system  of  four  axioms 

and  a rule  of  inference  for  multivalued  logic  due  to  Lukasiewics;  see  Rose  and  Rosser, 
Trans.  /Imer.  Math.  Soe.  87  (1958),  1-53. 


exercise  43  91  2177  909 

A.  Waksman  and  M.  Green  have  proved  that  By  slightly  extending  a construction 

due  to  L J.  Goldstein  and  S.  W.  Leibhoix,  IEEE  rrani.  EC- 26  (1967X  637-641,  one  can 
show  that  P(n)  < P(Ln/2J)  ♦ P(rn/27)  ♦ n - 1,  hence 

Eq.  5.3.1-3,  cf.  ...  Green  also  has  proved  Eq.  S.3.1-3;  M.  W.  Green  has  proved 

(unpublished) 

line  14  9127178  906 

*-  > 


h2 


2128178  S07 


n«w  paragraph  after  answer  10 

One  might  eempUin  that  the  algorithm  comparea  KEY  valuea  that  haven’t  been 
initialixeii.  If  auch  heavier  ia  too  ahocking,  it  can  be  avoided  by  aetting  all  KEYa  to  0,  cayi 
in  atop  Rl. 


line  7 5127/78  308 

increaae  I by  1,  aet and  return  aet  increaae  I by  I,  and  return 


SfddS  exercise  3 line  7 11/12/76  309 

Trabb-Pardo  Trabb  Pardo 


exercise  2 2/28/78  310 

linel:RTAG  ^ RTAG(Q) 

line  2:  RLINK(P).  RLINK(P)  and  RTAG(P)  *-  0-.  In  atep  T4,  change  the  teat 

RLINK(P)  XA  toRTAG(P)  X 

laat  line: .]  . Similar  remarks  apply  ivith  aimultaneoua  left  and  right  threading.] 


tree  illustration  in  answer  23  11/15/78  311  | 

5 A/a  9 


new  answer  1 1 11/29/77  312 

11.  Clearly  there  are  aa  many  -t-A’a  aa  — B'a  and  -f-B’a,  when  n>2|  and  there  ia  aymmetry 
between  -f  and  If  there  are  M nodea  of  typea  -fA  and  -A,  conaideration  of  all  poaaible 
caaea  when  nM  ahowa  that  the  next  random  inaertion  producea  U-\  auch  nodea  with 
probability  3M/{n*l),  otherwiae  it  producea  exactly  M*l  auch  nodea.  The  reault  followe. 
[To  be  publiahed.] 


new  answer  to  exercise  16 

Delete  E;  Caae  3 rebalancing  at  0.  Delete  Ci  replace 
balance  factor  adjuated  at  K. 

(a  new  illuctralion,  in  the  aame  atyle  aa  before,  muat  bo 


»*3 


11/29/77  313 
F by  G;  Caae  2 rebalancing  at  H{ 
supplied  now) 


•ntwar  20  8l2il76  314  1 

the  liM  following  iko  Iroe  ihouU  kocomo  iho  following  (in«Ua4  of  what  wot  ouiod  in  tko 
former  eorroelion  number  35S)i 

It  it  porhapo  moat  difficult  to  interl  a now  node  at  the  ulromo  loft  of  a iroe  like  tkia.  An 

inaertion  algorithm  taking  at  moot  Odog  (tope  haa  bean  preaontod  by  D.  S.  Hirachborg,  | 

C/ICM  19  (1976),  471-473-  | 


updat*  to  provious  change  678  nint?8  315 

, to  appear  9 (1978),  171-181 


changaa  to  answer  5 6114177  316 

450.  The  worat  ...  chara.  A/* 

Interpretation  1,  trying  to  maximiie  the  ataled  minimum:  450.  (The  worat  » chara.) 

Interpretation  1,  trying  to  equaliae  the  number  of  keya  after  aplitting,  in  order  to  keep 
branching  factora  high:  155  (15  abort  keya  followed  by  16  long  oneaX 


bottom,  now  paragraph  for  answer  4 7131176  317 

A more  veraatile  way  to  economiae  on  trie  atorage  haa  been  propoaed  by  Kurt  Maly, 

CACM  19(1976),  409-415. 

lino  -8  2128178  3J8 

n N 

exercise  1 2128178  319 

-38  A^  -37 


answer  4 6114177  320 

change  line  1 to:  Conaider  caaea  with  k paira.  The  amaliaat  n auch  that 

in  lino  2 (the  diaplayod  formula)^  interchange  m and  n averwhara,  than  add  *,  for  m ■ 365,* 


1*1* 


£•(^7  update  to  praviout  change  number  365 

Computing,  to  appear.  Computing  6 (1977),  201-234. 


6114177  321 


new  answer  12119176  322 

10.  See  F.  R.  K.  Chung  ami  R.  L Graham,  fitt  Combinotorio  1 (1976),  S7-76. 


exercise  14  6114177  323 

line  2:  keya  all  keya 

line  12:  until  until  TAG(P)  ■ 1 and 

line  12:  pointa  pointa  (perhapa  indirectly  through  werda  with  TAG  ■ 2) 


replace  all  but  first  line  of  answer  37  by:  12119176  324 

mNnSs  - ^2  {*l(*l  - 1K*1  - 1)  ♦ - ») 

- J-A#  I (^)  (W-l)^-*k(*  - ^(k  - 1) 

-}il#M/V-lX/V-2)I  (j^-^)(Af.l)^-**^AfA«Ar-l)I  iff:})  (Af-l)^-* 

The  variance  ia  ^ - {N-IW*6MS)/UM^  « 


new  answer  u 3179  323 

60.  No{  see  M.  Ajui,  J.  Komloa,  and  E.  Saemeredi,  Inf.  Proe.  Lottor$  7 (1978),  270-273. 


s.^Qia)  new  answer  i/  2177  326 

16.  Let  each  triple  correspond  to  a codeword,  where  each  codeword  has  eaaclly  three  1 
bits,  identifying  the  elements  of  the  corrcaonding  triple.  If  u,  v,  to  are  distinct  codewords,  it 
has  at  moat  two  1 bits  in  common  with  the  superposition  of  v and  to,  since  it  had  at  most 
one  in  common  with  « or  le  alone.  [Similarly,  from  quadruple  ayatems  of  order  « we  can 
construct  v(«-l)/12  codewords,  none  of  which  is  contained  in  the  superposition  of  any  three 
others,  etc.] 


S^^QIS  updata  to  pravious  corraction  numbar  373  I1I12I76  327 

appear  in  the  Ae*  appear  in  Eq.  S.13-19  and  in  the 


U5 


Ajtai,  Mikloa,  MB. 


11079  m 


III6I77  329 

Alien,  Cliarlaa  Cranl  BlairfinBia,  S49. 

4119177  330 

aAB  pS76  to  AMO  aniry 

11115178  33! 

delete  indei  antriea  far  R.  M.  Baer  and  P.  Breek 

11129177  332 

Brown,  Mark  Rokkin,  4l0i 

4II9I77  333 

delete  Circular  iiata  antry 

12II9I76  334 

Ckunf,  Fan  Renf  Kinf,  688, 

d«  Bruijn  •ntry  812076  335 

add  p.  S85 


Deadloek,  419l 


12/19/76  336 


6II4I77 


•ccMt  ovar  • in  Er4iM  iImiiM  k«  " mi 


%.^WL 

Dry«4«l«.  RftWt  Lnrte  (Sc«lX  HI,  U9. 


UUP?  SSS 


S«7£S(D 

add  |tS16  t«  EicUiiv*  ar  Miry 


4n9p7  399 


Eapalid.  Terjt  Otkar,  SS9. 

add  |>518  ta  Farcaaan  Miry 

lin*  5 


Feuraic  FevrMif 


Cannat  Haas,  Gaaian  HMry,  Stt, 

Galdalain,  Larry  Jaal,  (41. 

Halparia,  Jahn  Marriai  (04. 


W12P6  340 


4II9P7  341 


9I2IP6  342 


2l2aP8  343 


3f2P7  344 


6il4p7  343 


J 


A-^rdere4,  M>9],  lOS-lOi,  M« 

A'Mrtiiif , 86-91 

sjfms 

•66  p607  to  Cmmm  fanotioo  «itor 

Goto,  Eiicki,  SSI. 

Cvnji,  Takao,  S27. 

sjmL 

ln6oi  mo6  p,  9. 

sjfm> 

HirachWi,  Dania)  Syna  Maaaa,  677. 

n«w  tntry 

Iniarchanging  Uoeka  of  6alat  S98  (aiarciM 

KomlSa,  J6no«,  698. 

Kititmcn  Mtry 

640  A/*  639 


6/76/77  i66 

77/29/77  967 

72/79/76  966 

72/79/76  969 

6/79/77  950 

9/27/76  957 

5/27/76  952 

(•lartiM  3X 

7/  5/79  959 

2/26/76  956 


U8 


dU 


r 


LahiMr,  Darrick  Hanryi  41t. 

•44  Ml,  S70  !•  Ka«U  Mitry 

K«r««,  S.  S94. 

•44  M41  l«  L«ka>Mwica  •nlry 

Laikk»l%  SuylMa  441. 

Losiiwkir,  Eliaur  LaMii4  Salawnmaick,  ttl. 

MacMahon  antry 

•44  p.  627 

s.fmL 

Maly,  K«rl,  660. 

^.fmL 

Malicck,  EfrMN  CaniMii,  ill. 


U9 


^I2t77  3if 


312177  356 


11115178  357 


II16I77  358 


312177  359 


6125(76  360 


115(79  361 


7I3II76  362 


UI29t77  363 


^ 637  to  Um  «iir)r  for  Mo4i«i 

Monro,  Jamot  Ion,  SM. 

Mahon,  Maorioa  HartlaiM  (•  Mafoau)^  ii. 

nOVE,60i. 


12II9I76  S64 


2128178  869 


9127178  966 


6114177  967 


•44  ^SIS  to  Noahita  antry 

4aUta  Nawall  antry 

Nitty  fritty  Nitty-fritty 

Packa4  4ata,  401. 

MW  ontry 

Par4o,  MO  TraU  Par4ok 


912177  968 


4/19/77  969 


12/19/76  970 


4/19/77  971 


9127/78  972 


50 


Pattrton  wXry 

add  p.  627 


8125176  rfi 


f 


I • 

( 

I 


add  p.  S76  to  Pollard  entry 


Roao,  Alan,  641. 

Roaaer,  JoKn  Barkley,  641. 


Rearranfoaklo  network,  aee  Permntatien  network. 


lUtiPa  S74 


1116177  m 


812177  876 


MW  witry  5I27P8  877 

Rotation  of  data,  S9B. 

11129177  878 

add  pp.  606,  Wl  to  Sodfowick  entry 

S,fS!SlL  I2II9P6  879 

Samadi,  Behrokk,  479. 

I2II9P6  880 

add  p.  220  to  Scklinliago  entry 

S,7S(!)G  81 2177  881 

add  p|k  S61, 170  to  Sinf  loton  entry 


51 


8125176  382 


entry  for  SLB 

add  p.  S09 

12II9I76  383 

Shell,  Beaumont  Alfred,  450. 

2128178  384 

Sprugnoli,  R , 507. 

roplacemont  for  previous  change  416  II  5/79  385 

Ssemeredi,  Endre,  528,  698. 

III6I77  386 

Shanks,  Daniel  Charles,  575. 

2128178  387 

Ting,  T.  C,  260. 

Threaded  tree  entry  2128178  388 

add  p457 

11112176  389 

Trabh-Pardo  •''v*  Trabb  Pardo 


delete  p229  from  Van  Voorhis  entry 


1116177  390 


Wan«,  Y.  260. 


2128178  391 


•>/  2/77  392 

Viemr,  NortMrt,  8. 

S,^22CJ  2P7  393 

delete  p641  from  Waksmen  aatry 

S,^22G  ^IJ9P7  394 

Wane,  YihaiaOi  128. 

S,fW  new  names  6I23P6  393 

Venn,  John  L 
Windley,  Peter  F. 

§,^220  IllI2f76  396  I 

Yap,  Chee-Kenf,  637. 

////>/7«  397 

Verahik,  Anatolir  Moiaeeriek,  S94 

S,^2St3  ^/W77  398 

2.ordered,  87,  103,  112, 13S. 

(namely  the  endpapers  Of  the  book)  6/J9/77  ^99  I 

I 

alao  make  any  ehancea  epeeified  for  pafea  136-137  of  eoUme  1 \ 

< 


add  p.  4S0  to  Vaufhan  Pratt  entry 


12II9I76  400 


addendum  to  previous  change  324  lUlfl78  401 

John  M.  Pollard  hat  ditcorered  an  decant  method  for  indet  computation  in  about  0(Vp) 
operation*  mod  p,  requiring  very  little  mcmoryi  bated  on  the  theory  of  random  mapping*. 
See  Math.  Comp.  32  (1978),  918-924,  where  he  alto  euffotU  another  method  bat^  on 

number*  itj  ■ r^  mod  p that  have  only  tmall  prime  factor*. 

changes  for  the  book  Mariages  Stables  111177  402 

pl2  line  18:  Ae  Aa 
pi  4 line  4:  Ah  llh 

pl8  line  -S:  Hj  and  /!,•  Aj  (four  chanaet) 

pl8  line  -4;  bj  •'V*  hj  and  Oj  oj  (four  chanfee) 
pl8  line  -3:  o^  'V*  O/g 

p22  line  -.S,  -4,  -.3:  4‘.  b:  b:  e:  c:  d: 

p.32  line  6:  etercitet  etercicet 

p.32  line  -5  etercite  etercice 

p.3S  illuatration;  delete  arc  from  4 of  clubt  to  8 of  heart* 
p-IS  line -11:  C ^ B 
p47  line  2:  Cbobythov  Tehibiehev 
p.S0  line*  -12,  -10,  -3  and  pSl  line  S:  Chebythev  Tehdbichev 
pS2  line  -6:  c C 

p6S  line  -4;  m "'V*  m 

p66  line  -10,  denominator  of  third  term  in  turn:  n*!  N-l 

p71  lino  8:  que  H/f  • que 

p74  line  -I:  X x 
p78  linc-7:  X x 
p78  line  -4:  (1[/1]  ^ (>[l] 
p86  lino  10:  femmot.  femme*? 

p87  lino  -10:  X/'  ^ Xt' 
p92  line  -8;  etorcite  A/*  etercice 
p93  lino  4:  et  (Aa,  Bb,  Ce  el  (Aa,  Be,  C6 
p93  line*  -6,-3,-2:  crot*ed-out  e theuld  bo  cro**ad-out  e 
p95  line  3:  n!P^  •V*  nlp^ 

p95  line  9:  I Z- 

p9S  line  -2:  formula  thould  be  preceded  by  (3) 
p9S  line  -2:  dv2M->dy^Wy|dy2>~*<^yn  <l>2~*^*n^X|4y2~4y„ 


^•2^  Changes  for  Surreal  Numbers  tll6IT?  ^03 

pS6  liiMi  13-14  fhouM  My:  lUY/f^^X 

p86  liM  -2,  change  final  comma  to  a period 
p86  line  -1,  delete  thii  line 

pll2  line  -5:  p.  The  p.  [See  hie  incredible  hook  On  Muniora  Md  Camoa,  piiUiaked 
by  Academic  Preu  in  197^.]  The 

pi  13  Mmtktmattk  Aimlytit 
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WHAT  HAS  BEEN  DONE: 

Don  Knuth  has  finishad  (and  frozan)  tha  iMplaMntatlon  of  TEX  (tha 

systam)  and  Is  currantly  Involvad  In  tha  liaplaiBantatlon  of  HETAFONT 
(tha  font  ganarator). 

WHAT  WE  WANT  TO  DO: 

Wa  want  to  complaMont  TEX  / HETAFONT  with  a sultabla  hardwara 
anvironmant,  namaly: 

• An  X6P  typa  devica  that  will  provida  hardcopy  capabllltlas  both  for 

proofraadlng  and  for  (nedlun  quality)  originals. 

* A high  rasolutlon  typesetting  device  for  high  quality  originals. 


* A high  rasolutlon  CRT  terminal,  capable  of  displaying  TEX  output. 

4 1 systam  widely  available,  thus  It  Is  needed  to 

impiemant  It  In  a more  widespread  language  (PASCAL). 


j ..  finally  wa  would  like  to  try  our  hand  In  making  TEX  more 

Interactive  than  what  It  Is  now.  (This  one  Is  a tougher  cookie.) 

IF  YOU  ARE  INTERESTED: 

Thera  are  many  things  to  be  done.  Thera  are  learning  oportunitlas. 
Thera  are  academic  goodies  (units,  CS293  projects,  etc).  And  there  Is  also 


FOR  MORE  INFO: 

Send  a massage  to  LTP,  or  call  74425  or  74377. 
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